Introduction
It is commonly understood that firms doing a better job in milking profit from their operations typically have a competitive advantage which normally translates into superior returns for investors. This research on how does market in general react to firms' ROE (Return on Equity) information in terms of valuation of their stocks is motivated by the following interesting questions: Are quality firms which are known as superior in generating earnings for shareholders being appreciated such that it is promptly reflected through market price of their stocks?
ROE is particularly important in that it allows cross-sectional comparison between firms so as to prevent investors from being misled by most firms' annual reports with regard to "achieving record earnings". As a sign of success, the ROE takes into account the retained earnings from previous periods, and tells investors how effectively their capital is being reinvested. So ROE serves as a far better gauge of management's fiscal adeptness than does earnings per share. What is more important is that ROE essentially is a speed limit on a firm's growth rate for it can be shown that a company cannot grow earnings faster than its current ROE without raising additional cash, which is why money managers rely on it to gauge growth potential. In fact, combining a caped debt/equity ratio, many practitioners are using ROE rather earnings per share as one of their first tier screening criteria when picking winning stocks for their portfolios (Domash 2002 , Buffett 1978 . The high ROE, low debt investment strategy has been known for years (Hagstrom 1994 ).
Given such widely publicized lucrative investment strategies, directly focusing on ROE as oppose to other market valuation ratios studied in the finance and accounting literature, this study is to provide evidences to answer the question of how far investors, in general, have gone in timely recognizing firms' superior ROE when valuing publicly traded US companies' stocks such that risk adjusted abnormal excess return is too small to make such simple ROE screening strategy a superior profit opportunity in later periods. This research mainly seeks to investigate how investors trading in US capital market, namely NASDAQ/NYSE/AMEX, react to firms' relative higher ROE information available upon release of their quarterly earnings. Based on previous research findings and discussions, using returns on portfolio investing to control for stocks' idiosyncratic risks and changes in the volatility of market returns over time, we hypothesize and demonstrate that investors in general underreact to firms' ROE information which is further corroborated and strengthened by a specially designed highest ROE firm portfolio investment strategy that earns considerable risk controlled abnormal excess returns due to market under-reaction but not systematic risks or other risk factors.
The organization of this paper is as follows. In the next section, we provide the literature review, followed by a section describing the research design including the definition of variables, the sources of sample datasets, and the constructions of ROE sorted decile portfolios, plus the methodology of quarterly portfolio rebalance investment strategy. Section 4 presents and discusses descriptive statistics on portfolio characteristics and factor estimates, findings of the abnormal excess returns (AER) benchmarked with CRSP equally weighted or value weighted market portfolio and S&P500 Index, as well as results of AER using risk adjustment factor models followed by summarizing the empirical findings in the conclusion section.
Literature Review
Foundations of finance theory tell us that firm value is established through profitability, growth, dividends, and other factors among which ROE, as a profitability measure, has a direct impact on growth and dividends pay out. Block (1964) studied the relationships of P/B (Price to Book Value of Equity ratio), P/E (Price to Earning ratio), and ROE using 14 years of Dow-Jones Industrial Average stocks (30 stocks per year) and concluded that:"…Earnings to Book-Value-Equity shines forth as a clear beam of light, leading the way to the price paid for equity assets. Return on equity appears as direct influence on the price/earnings ratio, re-emerges as a major cause of growth, and is seen in a consistent pattern with earnings stability. Even payout is controlled by expectations of profitability;…the basic earning power of a company can be expressed in terms of return on equity." Furthermore, Preinreich (1932) and (Gordon1962) showed that the P/B of a constant growth firm is determined by the differential between the ROE and the required rate of return on its projects. In view of the fundamental role in which return on equity plays in determining P/B and P/E ratios, we infer that ROE may be essentially very closely tied to the well documented equity mispricing, classification of value versus growth stocks and their abnormal stock returns as well as the earning announcement effect that are related to P/B and P/E ratios, which are often considered as 'market anomalies' or 'market inefficiencies' in the academic literature.
Although there are many fruitful studies on setting up an asset valuation system based on P/B ratio and/or P/E ratio. no study of these market anomalies directly focuses on ROE as a key determinant in the finance and accounting literature, For instance, P/B ratio was (a) interpreted as indicating expected ROE and determined by leverage (Graham, Dodd & Cottle 1962) ; (b) modeled as growth indicator (Preinreich 1932 , Kay 1976 , and Brief & Lawson 1992 , and (c) suggested as an indicator of mispriced stocks (Rosenberg, Reid & Lanstein 1985) or as an indicator of 'value stock' versus 'glamour stock' (Lakonishok, Shleifer, & Vishny 1994) . Recently, Chan, Hamao, & Lakonishok (1991) and Fama & French (1992) documented that P/B ratio as a proxy for systematic risks explains mean stock returns. Regarding P/E, the finance and accounting literature documented the investors' underreaction to earning information (Bernard & Thomas 1989 Foster, Olsen & Shevlin 1984) . Since ROE = EPS/BV, and if investors under-react to earnings they may under-react to ROE as well. Moreover, Stephen(1996) found that P/B and P/E are reconciled not by current ROE alone but by the relation between current and expected future ROE. Evidences in previous literature on P/B and P/E conclude that extrapolating growth from current earnings after all provides only a noisy indication of inherent profit generating ability. Given the important role of ROE in distinguishing P/E from P/B, P/B mispricing or P/E anomalies would just be explained by the market mispricing of the ROE that fundamentally determines the ratios related to these anomalies.
Since ROE shines dazzlingly in the spotlight of our investigation for market efficiencies, we cannot help asking two important questions: Do higher ROE stocks inherently carry more risks so that they are intentionally valued less for a higher expected return? Or do investors, in a tardy manner, 'naively' react to firms' ROE information, which causes the P/E or P/B anomalies? Value investing strategies that call for, ceteris paribus, purchasing lower P/E or lower P/B to produce superior returns over a long period of time have been well known (Basu 1983 , Bhandari 1988 , Fama & French 1992 , Lakonishok, Shleifer, &Vishny 1994 . However, interpreting these superior returns has been more controversial and mixed (Fama&French 1992 , Rafael LP 1996 , De chow and Sloan 1996 . Although finance literature showed influencing power of ROE on future growth and expected earnings, to our knowledge, there is no prior study focusing directly on ROE for equity valuation nor has there been anyone investigating directly the connection between firms' high ROE and their stock returns in exploring the potential market under-reaction to high ROE information, which we call in this study the investors' underreaction to ROE information.
Following previous studies using financial statement information to predict abnormal stock returns and explore mispricing of stocks (Piotroski 2000 , Guay 2000 , this study eliminate their limitations by choosing from the entire bandwidth of publicly traded companies for more than 31 years of time period covering several economic cycles in United States and using three risk adjustment factor models including Fama-French 3-factor Model, Fama-French 4-factor Model and a proprietary Jensen Measure 4-factor Model. We show that there is indeed a superior profit opportunity due to investors' larger underreaction to the highest ROE portfolio of stocks. A long equity investment in a quarterly rebalanced portfolio of the 10 percent highest ROE firms is able to earn an annual return of 15.2%. Moreover, we demonstrate that contrary to what is found in PEAD strategy (Johnson & Schwartz 2000) , the superior performance earned by the highest ROE firm portfolio investment has not gone away or been eliminated but instead is larger after 1980s.
The Research Design and Methodology
Sample firms' financial statement data and monthly stock returns used in this study are drawn from WRDS (Wharton Research Database Service)'s COMPUSTAT North America Industrial Quarterly and CRSP Monthly Stock. The sample covers a 31 year period beginning in 1973 and ending in 2004 for a total of 126 quarters. Quarterly financial statement items are obtained as following: starting from the first fiscal quarter (February, March and April) of 1973 to the end of the second fiscal quarter (May, June and July) of 2004, we extract all publicly traded or subsidiary of publicly traded non-ADR firms on three major US stock markets, i.e. NASDAQ, NYSE and AMEX, from COMPUSTAT North America Industrial Quarterly to be included in the sample. We exclude the ADRs to avoid noise introduced by foreign business, financial or legal factors that may be quite different from their industry counterparts operating in America. The initial sample has 460,048 observations across firm, year and quarter (firm-year-quarter observations). In addition, firms traded on Bulletin Board or listed as Pink sheets are also filtered out from our sample. We then eliminate utility firms and firms operating in financial industry due to their different GAAP treatments on liabilities. Firms with missing information on S&P COMPUSTAT calendar year or calendar quarter and on debt or common equity as well as firms that have non-positive debt are deleted in suspecting that either these firms business are uncommon or there are some errors in the database. Firms that have missing value on end of fiscal quarter closing stock price or common share outstanding are also excluded from the sample. To be included in the final sample firms must have positive common equity and net income because they are the interests of this study. Hence, the base sample consists of 125,580 observations from the above filtering process and forms as our primary sample of stocks for calculating and ranking quarterly ROE based on their latest quarter's financial reports (10-Qs). Using the base sample of 125,580 firm-yearquarters, we calculate, for each year and quarter, each stock's ROE and D/E ratio base on the variable definitions described earlier. Stocks that have ROEs larger than 100% or D/E ratios equal or larger than 5 are eliminated so to obtain the firms operating under their normal business conditions. Thus, we have a sample of 123,797 firm-year-quarters left. Further eliminating duplicated records to control for the recording errors from COMPUSTAT we obtain the final sample of 123,743 firm-yearquarters with complete financial information which will be used to form deciles of ROE ranked portfolio and to be merged with matching CRSP monthly stock return data.
In this study, ROE is defined as a company's net-income divided by the total common shareholders' book equity. Net-income is calculated as quarterly income reported by a firm after subtracting extraordinary items, discontinued operations, and preferred stock dividends.
Total common shareholder's book equity represents the common shareholders' interests in the company. Leverage is measured by long-term debt as a percentage of total common shareholder's book equity. Following the studies on firms' size effect, firm size is defined as market capitalization which is computed by multiplying the number of common shares outstanding and the close price at the end of each fiscal quarter. Closing share price represents the absolute closed transactions at each fiscal-quarter end for companies on national stock exchanges and bid prices for over-the-counter issues and is adjusted for all stock splits and stock dividends that occurred during the fiscal quarter of the company. The number of common shares outstanding represents the net number of all common shares outstanding at fiscalquarter-end as of the reported balance sheet date, excluding treasury shares. Each decile ROE portfolio's holding period return is defined either as 3-month buy and hold monthly cumulated returns of equally weighted portfolio holdings or as 3-month buy and hold monthly cumulated return value weighted by portfolio holdings' firm size.
Because the COMPUSTAT calendar quarter indicates the actual month a firm's fiscal quarter ends, we form quarterly portfolios based on COMPUSTAT calendar year and calendar quarter combinations. In each calendar year t, there are four quarterly portfolios constructed as following: sample firms with their COMPUSTAT calendar quarter equal to one having their fiscal quarters end in a 3-month period ranging from February to April are defined as the first quarter portfolio firms; correspondingly by such design, firms having their fiscal quarters end in November, December or January of calendar year t+1 are the fourth fiscal quarter portfolio firms. In this study, CRSP equally-weighted market portfolio return and the S&P composite index are used as the basic benchmark to evaluate the cumulative excess stock return of each ROE sorted decile portfolio when it is compared with the overall market performance. Therefore, we draw monthly stock return, CRSP equally-weighted market index return and return on S&P composite index from CRSP monthly stock database. In order to make sure the accounting information are known to the market way ahead of the ROE sorted decile portfolios' returns that they are used to explain, each year t, we match the accounting data for the first quarter portfolio firms with fiscal quarter ending in February, March and April with returns for the period of June, July and August in year t. Accordingly, accounting data for the third quarter portfolios firms with fiscal quarter ending in August, September and October are matched to the returns of December of year t and January and February of year t+1, and accounting data for the fourth quarter portfolios firms with fiscal quarter ending in November, December and January of year t+1 are matched to the returns of March, April and May of year t+1. By doing so, all firms' accounting data are matched with their corresponding stock returns skipping at least 4 weeks and on average 8 weeks after their fiscal quarter ends so to allow the accounting and financial information to be released and hopefully reflected in the market prices of their stocks. Furthermore, for a stock to be included in our final sample, it must have all such lagged three months return data available from CRSP in order for us to calculate its 3-month buy and hold return.
Thus, the final COMPUSTAT/CRSP merged sample is left with 331,410 firm-year-month observations, i.e. a total of 110,470 firm-year-quarters.
We obtain monthly Fama-French market excess return, excess returns on common risk factors and one month treasury T-bill rate (R f ) from Fama-French series at WRDS, plus the Fama-French momentum return factor (UMD) obtained from Kenneth French's Data Library at Dartmouth. Returns used to compute our proprietary return momentum factor are obtained from CRSP monthly stock. From 1971 to 2004, each month we take all NYSE, AMEX, and NASDAQ stocks to re-create zero-investment and factor-mimicking portfolios. The excess return on our momentum factor is computed as equally-weighted average return of portfolio firms having the highest 30 percentile eleven-month returns lagged one month minus the equal-weighted average return of firms having the lowest 30 percentile eleven-month returns lagged one month. We then combine our momentum factor with Fama-French 3-factor model to design our proprietary Jensen Measure 4-factor Model.
Forming portfolios of ROE ranked firms/stocks provides the benefits of effectively expunging much of the firms' specific variations and thereby stronger evidence. The ROE sorted decile portfolios are constructed based on the following procedure: for each fiscal year and quarter, each stock in the COMPUSTAT/CRSP merged sample is assigned with a decile number based on its ROE ranking with decile 0 stocks have the highest ROE and decile 9 stocks have the lowest ROE. We then take all stocks having the same ROE sorted decile number and form them into a quarterly investment portfolio which we call a 'ROE sorted decile portfolio'. Finally, following the same steps described above, these ROE sorted decile portfolios' holdings will be rebalanced every 3-month period based on each firm's ROE ranking calculated upon its most recent quarter's financial reporting information (10-Qs and 10-Ks) available.
CRSP monthly stock returns on the above quarterly rebalanced ROE sorted decile portfolios' stock holdings are matched to their accounting by skipping one month for each fiscal quarter before they are matched to their monthly returns from CRSP to allow financial information to be publicized. The process is repeated for next quarter as described above. Practically from an investor's perspective, such rebalancing is essentially an investment strategy with quarterly readjustment of portfolio holdings based on firms' previous quarter's profitability and the strategy allows assets to be reallocated equally among all NYSE, AMEX, and NASDAQ traded common stocks having the same ROE rank. Consequently based upon the quarterly rebalance schedule and the matching stocks' monthly return information we calculate each ROE sorted decile portfolio's monthly cumulated 3-month holding period return. Hypothetically, we are to find that investors' underreaction to firm's ROE information through significantly large AERs of these ROE sorted portfolios' lagged holding period return which implies that with a moderate leverage, some higher ROE decile portfolios still frequently beat the market with positive AERs after controlling for risks. Figure 1 demonstrates that during the period of 126 quarters the number of stocks in each quarterly reconstructed decile portfolio rises as the number of total publicly traded firms in US markets increases over time. Consistent with previous research findings on 'earning management' and 'January effect', Figure 1 shows that for over 31 years, the fourth quarter portfolio almost always has the largest number of stocks among other quarter portfolios in the same fiscal year; except for year 2001 in which the second quarter portfolio has just two more stocks than the fourth quarter's. more important, Figure 1 shows that "boosted" accounting numbers do not last in that for 26 out of 32 years, the consistent largest stock holdings in the fourth fiscal quarter portfolio are reversed immediately in the first quarter of next year. in order to provide a better knowledge of how ROE, D/E, price, and size have been changing over time, we divide the sample into 3 sub-periods and report the portfolio characteristics in separate panels in Table 1 . The values of mean and median are close suggesting that the distributions of portfolio characteristics are skewed neither over years nor across ROE sorted deciles. Table 1 also shows those relatively more profitable firms appear to have been continuously striving for higher return for their shareholders. It is important to note that for all three decades Table 1 shows a 'U-shape' on D/E ratio across ROE sorted deciles of portfolios, because D/E is defined as a company's leverage on a long term basis. So the 'U-shape' in D/E across ROE sorted portfolios provides evidence corroborates the traditional trade off theory when it is applied to both profitable firms and unprofitable firm, and is consistent with Myers (1984) pecking order in that both highly profitable firms and highly unprofitable firms could obtain a higher D/E ratio. Surprisingly, firm price for the highest ROE portfolio is lower than that of some of its lower ROE buddies, which the initial hypothesis is that the group of highest ROE stocks is somewhat under-valued due to investors' underreaction to ROE. In particular, if investors underreact to firms ROE information, such underreaction will show up most evidently in the portfolio of firms that have the highest ROE among deciles of ROE sorted portfolios. Finally, in order to be sure that there is no 'glitch' in the previous described sample selection and portfolio construction methods, Figure 2 presents the ROE and D/E ratio on the quarterly rebalanced decile 0 (the highest) ROE portfolios. Consistent with Fama and French (1999) 's Figure 2 , over our entire sample period, on average both ROE and D/E ratios of stocks in the highest ROE decile portfolio exhibit an upward trend with its D/E ratio ranges from 0.3 to 1.1 and most of the time the portfolio's ROE falls approximately in between 6 percent and 23 percent. Figure 2 also shows that this highest ROE portfolio's ROE and D/E ratios are somewhat correlated which is further verified with a Pearson product moment correlation coefficient of 0.6.
The Results and Analysis

Portfolio Characteristics
ROE Sorted Decile Portfolios' AER Benchmarked using Market Indexes
We first compute these ROE sorted portfolios' abnormal excess return (AER) by subtracting from the buy and hold monthly cumulated return for the holding three D/E = long-term debt (DATA 51) as a percentage of total common shareholder's book equity (DATA 59). Price = Closing Price of a Fiscal Quarter Ending Month (Data 14), which represents the absolute closed transactions at each fiscalquarter end for companies on national stock exchanges and bid prices for over-the-counter issues and is adjusted for all stock splits and stock dividends that occurred during the fiscal quarter of the company Size (i.e. market capitalization) = the number of common shares outstanding (DATA 61) multiplies the close price at the end of each fiscal quarter. The number of common shares outstanding represents the net number of all common shares outstanding at fiscalquarter-end as of the reported balance sheet date excluding treasury shares months its matching holding period cumulative return on S&P composite index and CRSP equally weighted portfolio return (includes distribution). The evidences in Figure 4 and Table 2 strongly suggest that investors in general under-react to ROE information. We found that controlling for leverage i , through entire sampling period of 126 quarters; decile portfolios with higher ROE consistently outperform the market portfolios whereas the lower ROE portfolios do not. Figure 4 shows that the highest ROE portfolio outperforms the market regardless the market benchmark used. Table  2 shows the highest ROE (decile 0) portfolios on average gain an absolute cumulative return of 7.55 percent in a three month holding period which is equivalent to 33.8% in annual return terms. The 3 rd and 5 th columns in Table 2 report whether the ROE sorted decile portfolios outperform or underperform the market. In particular, the average three-month holding-period cumulative return on the decile 0 ROE portfolio beats the CRSP equally weighted market portfolios by 3.18 percent (ARewmkt) and outperform the S&P Composite Index by 5.31 percent (ARs&p), which translate into an annual abnormal excess return of 13.34% and 22.99% in respectively. In addition, according to t-statistics all abnormal excess returns on the highest ROE portfolio are significantly different from zero. From the highest ROE portfolio to the lowest ROE portfolio, Table 2 also supplies an important insight on the relative performance of all deciles of ROE sorted portfolios: there is a positive correlation between portfolios' CRptf and its ROE which suggests a delayed reaction in valuing the higher ROE stocks. The evidence from Table 2 demonstrates the simple portfolio selection strategy based upon firms' quarterly ROE ranking is able to gain annual returns that are significantly higher than the market benchmarks, and investor's under-react most to firms with the highest ROE. 
Models of Under-Reaction Measurement
We employ three models of performance measurement: the Fama-French Three Factor Model described in Fama-French (1992) , the Fama-French Four Factor Model and a proprietary Jensen Measure four-factor Model based on (Carhart 1995a (Carhart , 1995b (Carhart , 1997 .
As shown in Fama-French (1992) , the mimicking returns for market (RM-RF), size (SMB) and BE/ME (HML) risk factors capture the cross-sectional average stock returns so that the residues from three factor regressions that using not only SharpLinter's market factor but also SMB and HML will do a better job in isolating the firm's or portfolio's specific components of returns. In order to gauge more accurately investors' underreaction to stocks of firms having higher ROE, and further separate out and control for common risk factors found in Fama-French (1992) , first we follow their methodology by using the equally weighted ROE sorted decile portfolio's excess return as dependent variable in the Fama-French 3-factor model, so the obtained intercept captures the abnormal excess returns due to investors' underreaction to firms' ROEs. In addition, it is known that 3-factor model is incapable of explaining cross-sectional variation in momentum-sorted portfolio returns (Fama and French 1996) . Yet Chan, Jegadeesh & Lakonishok (1996) suggested the momentum anomaly as market T-value is the Student's t statistic to test the null hypothesis that the population mean is equal to zero. ** PROBT (Pr >|t|) <.0001, where PROBT is the two-tailed p-value for Student's t statistic, T, with (n-1) degrees of freedom. This is the probability under the null hypothesis of obtaining a more extreme value of T than is observed in this sample. Portfolio return by holding one particular percentile ROE level firms as a portfolio for the same three month holding period. 4 ARs&p is the excess return gained over S&P Composite Index by holding one particular percentile ROE level firms as a portfolio for the same three month holding period. inefficiency due to slow reaction to information. Moreover, Jegadeesh & Titman (1993) showed that the momentum is robust to time-periods. Motivated by these previous studies on momentum returns and their close and robust relationship with the market wide slow reaction to information, we construct the 4-factor models by integrating Fama-French 3-factor model with an additional factor capturing Jegadeesh & Titman (1993) one year momentum anomaly. The intercepts (Alphas) estimated using the 4-factor models are the abnormal excess returns on decile portfolios formed based on firms' ROE ranking. Two momentum return factors are employed in creating the 4-factor models. First, to be consistent with the factor construction used in 3-factor model, we design a four-factor Fama-French model by using the UMD created and calculated as such: six value-weight portfolios are formed each month on size and prior two to twelve months' returns using the median NYSE market equity as the monthly size breakpoint and 30 th and 70 th NYSE percentiles as prior return breakpoints; then the average return on the two high prior return portfolios minus the average return on the two low prior return portfolios is defined as UMD. UMD then is incorporated into the Fama-French 4-factor model. Next, we constructed the second type of four-factor model following Carhart (1997) where the author developed a fourfactor regression eliminates almost all of the patterns in pricing errors, indicating that its four-factor model well explains the cross-sectional variation in average stock returns Following the Jegadeesh & Titman (1993) as well as Carhart (1997) 's momentum definition, we compute a proprietary momentum factor, JTUMD, as the equally weighted average portfolio return of all firms having the highest 30 percentile eleven-month returns lagged one month minus the equally weighted average portfolio returns of firms having the lowest 30 percentile eleven-month return lagged one month. The above portfolio is reformed monthly from year 1972 to 2004 using all publicly traded common stocks on NYSE, AMEX, and NASDAQ from CRSP monthly stock return file. To be included in our momentum excess return factor calculation portfolio, a firm must have at least all past 11 month returns available lagged one month prior to the momentum return factor valuation month. Essentially, this Carhart 4-factor model is a four-factor Jensen Measure, so we call it 'a proprietary Jensen Measure Four-factor Model'. According to this proprietary Jensen Measure 4-factor model, in the absence of underreaction or biased valuation the expected return for each ROE sorted decile portfolio is the sum of the risk-free return and the products of the betas with the factor risk-premium, which are simply the expected returns of each of these zero-investment portfolios based on size, book-to-market and past return momentum, i.e. the intercept shall be trivia.
The three risk factor models used to estimate investors' underreaction to ROE information are summarized in the following regression equations. In regression equation (1), (2) and (3), the intercept a i represents the abnormal excess return used to measure investors' underreaction, i.e. the return component left unexplained by the 3-factor model and the 4-factor models.
R i,t -R F,t = a i + b i *RMRF t + s i *SMB t + h i *HML t + e i, t , t =1, 2,…, T
(1)
R i,t -R F,t = a i + b i *RMRF t + s i *SMB t + h i *HML t +m i *UMD t + e i, t , t =1, 2,…, T (2) R i,t -R F,t = a i + b i *RMRF t + s i *SMB t + h i *HML t +j i *JTUMD t + e i, t , t =1, 2,…, T (3)
Where R i,t -R F,t is net return of the portfolio i in excess of one-month T-Bill return; RMRF is equal to RM-RF, i.e. the excess return on a value-weighted aggregated market proxy calculated as the value weighted return on all NYSE, AMEX and NASDAQ stocks in CRSP minus one month Treasury bill rate; SMB, HML and UMD and JTUMD are defined as described above. The subscript i represents either individual stock or a particular decile ROE ranked portfolio of stocks and the subscript t represents either one month or a three-month holding period. Table 3 provides the summary statistics on the factor estimates used in the above abnormal excess return regression models. Similar to Carhart (1997) , Table 3 indicates both Fama-French 4-factor model and the proprietary Jensen Measure 4-factor model can explain considerable variation in returns. First, the relatively high variance of SMB, HML, UMD and JTUMD zero-investment portfolio's excess returns plus their low correlations with each other and with the market proxy RMRF together suggest that the two versions of 4-factor model can explain sizeable time-series variations. Second, the high mean returns on SMB, HML, UMD, and JTUMD suggest that the three common factors plus the momentum return factor could account for much cross-sectional variation in the mean return on stock portfolios. In addition, the low cross-correlations between RMRF, SMB, HML, and UMD or between RMRF, SMB, HML, and JTUMD imply that the multicollinearity does not substantially affect the estimated factor loadings in the 4-factor regression models. Also, note the only high correlation is between UMD and JTUMD and both mean and variance of these two factors' returns are close yet far apart from other factor return estimates, which imply that either factor is able to function well individually in the corresponding 4-factor model for controlling return momentum. 2 RMRF is the excess return on Fama-French (1993)'s market proxy. SMB, HML, and UMD are Fama and French's factor mimicking portfolios for size, book-to-market equity, and past return momentum. JTUMD is a factor mimicking portfolio for one year return momentum, i.e. newly created momentum factor based on Carhart (1997) and Jegadeesh & Titman (1993) .
T-stat is the Student's t statistic to test the null hypothesis that the population mean is equal to zero. 
Hypothesis Testing on Performance of ROE Sorted Deciles of Portfolio
Hypothesis I: Investors' underreaction to ROE decreases with the portfolio's ROE.
Using the three factor regression models, we regress month by month T-bill adjusted excess returns of quarterly rebalanced ROE ranked decile portfolios on excess returns of systematic risk factors. Thus, the values of alpha obtained from above regression models measure the investors' underreaction to each decile portfolio's ROE and represent the profits obtainable in terms of monthly risk adjusted abnormal excess return. According to Table 4 , in all regression models for higher ROE portfolios the factor loading on momentum factor returns are small and insignificant whereas for lower ROE portfolios the momentum factor loading appear to be significant although still small relative to other factor loadings from the same regression. So we conclude that although momentum factors play some role in explaining the excess returns on lower ROE decile portfolios, it has little power in helping to explain the excess returns obtained on the highest ROE decile portfolios. This result is consistent with many other pervious literatures which prove that Fama-French three common risk factors model can explain the variation in stock and portfolio return very well. Also there is strong evidence that alphas in all three regression models are diminishing as we move from the highest ROE portfolio to the lowest ROE portfolio, which indicate that investors' underreaction indeed decreases as portfolios' ROE gets lower. Overall Table 4 provides evidence justifies the hypothesis that investors' underreaction to ROE information diminishes as firms' ROE declines. More important, even after allowing more than 4 weeks for investors to value firms' financial information into their stock price, investing in the top 10 percent highest ROE firms each quarter still is able to generate, on average, a significantly positive monthly abnormal return of approximately 1.1% which translates into an annual return of 14.03%.
Hypothesis II: A Quarterly Rebalanced Portfolio Holding the Highest ROE Firms Provides Superior Return due to Investors' Underreaction to ROE Information.
We examine the alphas using the same set of risk factor regression models, but this time the dependent variable and the factor returns are computed on a 3-month cumulative return basis. Quarter by quarter, the highest ROE portfolio's equally weighted excess return over the matching period's cumulative T-bill rate is regressed on the Fama-French three factors, and the UMD or JTUM. Contrary to the results on momentum factors in the test of hypothesis I, Table 5 shows that both momentum factors are in larger magnitude and somewhat significance in the quarter by quarter portfolio excess return regressions, which is expected due to the longer holding periods. Momentum factor appears taking over the role of HML in explaining the longer period cross-sectional returns on ROE sorted decile portfolios. The most noteworthy is when comparing alphas (the AERs) in Table 4 Panel A the month by month regression and alphas in Table 5 the quarter by quarter regression we find that the AERs earned (the alphas obtained from the quarter by quarter regression models) are larger than AERs of their month by month counterparts. This evidence strongly corroborates our hypothesis II: investors tend to consistently under-react to ROE information such that the AERs are not washed out for the a 3-month buy and hold investment period. The t-statistics for all AERs left unexplained by time-series regression of portfolio excess returns on the common risk factors are highly significantly different from zero. Table 5 demonstrates, after controlling for all the well documented common risk factors in stock and portfolio returns, the investment strategy of long stocks having the highest ROE will not only be able to gain a monthly abnormal excess return of approximately 1.12 percent but also a 3-month buy and hold period abnormal excess return of roughly 3.59 percent on average (3.251, 3.731 and 3.786) . Based on the evidence in Table 5 , a risk adjusted return of 15.2% may be produced simply because investors under-react to firms' ROE information, especially for the firms that provide the highest ROE. Using a sample period from 1991 to 1997, Johnson & Schwartz (2000) found that the profit opportunities previously associated with simple trading strategies designed to exploit the Post-earning Announcement Drift (PEAD) phenomenon have now been substantially eliminated since such arbitrage profit opportunity were documented in academic research. To implement the tests on this hypothesis, we divide the whole sample period of 31 years into four sub-periods of 1973 to 1980, 1981 to 1988, 1989 to 1996 and 1997 to 2004 . The sub-periods' alphas in the regression model provide the evidence whether the well-publicized high ROE portfolio investing strategy had been taken advantaged to the extent that it is able to arbitrage away the existing abnormal excess returns as can be obtained in earlier time period. The table report excess returns over one-month T-bill rate for 10 portfolios formed based on their holding firms' ROE level. Decile 0 portfolio has the highest ROE and Decile 9 portfolio has the lowest ROE. Abnormal Excess return (alpha) and Ri-Rf are in %.
In each panel, the monthly regression of portfolio excess return on one specific common risk factor models is reported.
Each ROE sorted decile portfolios is formed at the end of each fiscal quarter based on their last quarters' financial reporting information. Ri-Rf in all panels represents the portfolio monthly excess returns which are equally weighted excess returns of all portfolios holding stocks' monthly excess return lagged one month over the one month T-Bill rate. RMRF is the excess return on Fama-French (1993) 's market proxy. SMB, HML, and UMD are Fama and French's factor mimicking portfolios for size, book-to-market equity, and past return momentum. JTUMD is excess return on a factor mimicking portfolio for one year return momentum, i.e. newly created momentum factor based on Carhart (1997) and Jegadeesh & Titman (1993) . Fama-French 4-factor model is the Fama-French 3 factor model extended with a Fama-French momentum factor. Jensen Measure 4-factor Model is our version of Carhart (1997) 4-factor model implemented using the momentum factor described in Jegadeesh & Titman (1993) .
Jensen Measure 4-Factor Model Regression
Portfolio ROE Ranking Ri -Rf Alpha RMRF SMB HML
The T-Statistics are in parentheses where t-value is the Student's t statistic to test the null hypothesis that the population mean is equal to zero. * PROBT (Pr >|t|) <.05 and ** PROBT (Pr >|t|) <.0001, where PROBT is the two-tailed p-value for Student's t statistic, T, with (n-1) degrees of freedom. This is the probability under the null hypothesis of obtaining a more extreme value of T than is observed in this sample. Table 6 reports results showing that the alphas (the measure of AER) by investing in the highest ROE decile portfolio due to investors' underreaction are increasing over time are mostly larger than results shown in Table 5 and are highly significantly different from zero according to the t-statistics. In particular, we find that over time the AERs left unexplained by the risk factor models have been increasing since 1973. During the three recent sub-periods of 1981 to 1988, 1989 to 1996 and 1997 to 2004 , the AERs obtained through investing in the highest ROE decile of firms' stocks are very similar. Our result is different from the profitability on using PEAD strategy studied by Johnson and Schwartz (2000) , where they found a diminishing profitability on using PEAD strategy in recent years. Therefore, the evidence in Table 6 suggests that the highest ROE firm portfolio investing strategy is essentially different from the strategy in taking advantage of earning announcement drift to make profit.; and most important and further proves Hypothesis III is the fact that the AERs of investment strategy using the highest ROE firm portfolio persists over recent periods.
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Summary and Conclusions
This research is so far known to be the first study in the underreaction and overreaction literature that directly focuses on testing investors' underreaction to publicly traded US firms' return on equity information. We demonstrate that decile portfolios formed based on firms' most recent ROE ranking are able to gain superior abnormal excess returns for higher ROE portfolios even after controlling for FamaFrench common risk factors and the momentum return factors, also such abnormal excess returns tend to diminish for lower ROE portfolio and eventually vanish for the lowest ROE (decile 9) portfolio. In particular, we found that the highest ROE portfolio has outstanding abnormal excess return when compared with other ROE sorted portfolios. We show, even after we allow at least four weeks after the firms fiscal In panel A, N is the number of months and in Panel B N is the number of 3-month holding periods. * PROBT (Pr >|t|) <.05 and ** PROBT (Pr >|t|) <.0001, where PROBT is the two-tailed p-value for Student's t statistic, T, with (n-1) degrees of freedom. This is the probability under the null hypothesis of obtaining a more extreme value of T than is observed in this sample.
Abnormal Excess return (alpha) and Ri-Rf are in %.
Decile 0 (the highest ROE) portfolios of firms are formed at the end of each fiscal quarter based on their last quarters' financial reporting information. Ri-Rf in Panel A is the portfolio monthly excess returns which are equally weighted excess returns of all portfolio holding stocks' monthly excess return lagged one month over the one month T-Bill rate. Ri-Rf in Panel B is the portfolio 3-month holding period excess returns which are equally weighted cumulative holding period return of all holding stocks lagged one month from the end of month when the portfolios are formed. RMRF is the excess return on Fama-French (1993) 's market proxy. SMB, HML, and UMD are Fama and French's factor mimicking portfolios for size, book-to-market equity, and past return momentum. JTUMD is excess return on a factor mimicking portfolio for one year return momentum, i.e. newly created momentum factor based on Carhart (1997) and Jegadeesh & Titman (1993) . Fama-French 4-factor model is the Fama-French 3 factor model extended with a Fama-French momentum factor. Jensen Measure 4-factor Model is our version of Carhart (1997) 4-factor model implemented using the momentum factor described in Jegadeesh and Titman (1993).
The T-Statistics are in parentheses where t-value is the Student's t statistic to test the null hypothesis that the population mean is equal to zero.
quarter ending date to make sure that such higher ROE information to be publicly available and wishfully be absorbed into these firms' stock prices, a quarterly rebalanced investment portfolio formed by selecting the 10 percent of highest ROE firms from the most recent fiscal quarter financial reports is able to earn a three month buy and hold abnormal excess return of 3.6 percent which is equivalent to 15.2% annual return due to investors' persistent underreaction to higher ROE. We unveil, very interestingly, the abnormal excess return earned on decile portfolio of the highest ROE firms due to investors' underreaction not only does not 'fade' but also becomes larger in the three sub-periods post 1980s which is very puzzling.
As an attempt to solve the puzzle of so persistent investors' underreaction to ROE as shown through the risk adjusted abnormal excess returns in this study, we propose the following future research potentials on investigating the determinants of the delayed reaction to ROE information. First, whether the profit of utilizing such a quarterly rebalanced highest ROE stock investment strategy seems too small for investors due to transaction costs. Next, according to the information asymmetry theory, investors' weak belief in the 'goodness' of ROE information reported each quarter by publicly traded firms, especially firms providing extremely high ROEs, could also be the reason why they flounder in reactions to highest ROE firms' stocks
Endnotes
i At this point, to some extend we control leverage through using D/E as a screening factor during the portfolio construction process so that only stocks having moderate debt in their capital structure are included in the sample.
